In this paper it is shown that the thermodynamic limit of the partition function of the statistical models under consideration on a one-dimensional lattice with an arbitrary finite number of interacting neighbors is expressed in terms of the principal eigenvalue of a matrix of finite size. The high sparseness of these matrices for any number of interactions makes it possible to perform an effective numerical analysis of the macro characteristics of these models.
Introduction
The data of modern studies of the magnetic properties of monoatomic chains [1] [2] raise the question of choosing a model for describing these phenomena and how to solve it. Here we study the problems of solving translationally invariant models with a binary interaction of spins located at the nodes of a one-dimensional lattice. 
The Partition Function
where ( ) µ µ + . Hence we obtain
.
The matrix ( ) A M is called the transfer matrix, the free energy 
Indexed Matrices
The theory of indexed matrices for lattice models is presented in the monograph [2] . We define single-index matrices, permutation operators for indices, and formulas that will be needed later.
The operator of permutations of indices is the operator permuting the canonical basis of the Euclidean space 
q is a block-diagonal matrix whose blocks are the matrix obtained by replacing the identity matrices , , , * * * * , where we write row elements in parentheses.
It follows from the block structure of indexed matrices that the matrices q and w commute with different indices
and from the definition of indexed matrices it follows that
We introduce the following notation for basis matrices of size 
, β σ σ -number of coefficients and the following equalities hold
The trace of the matrix B is calculated as follows 
in particular, the equalities
are satisfied.
We note that it follows from (8) that the matrix B can be written in the form
where all the indexed matrices have the size 2 2 J J × . But, proceeding from the block structure of indexed matrices, matrix B can be given the form
where the elements of a matrix of size 2 2 × should be understood as matrices of size
Thus, the equations (12), useful for our further calculations, in this notation take the form 
Transfer Matrix
For a given value of M, the specific form of the transfer matrix ( ) A M is determined by the correspondence between the sets of binary variables and the natural numbers that number the elements of the matrix. Consider matrix, which is defined by formula 
and all indexed matrices have the size 2 2
M M
× . Let us show that this matrix is the transfer matrix of the model (1). To do this, we calculate the partition function by the Formula (4). In these calculations, we use sets of binary variables ( ) 2   1  1  1  1  1  2  1  3  2 1  1  3  2  1  1  3  1  , , ,   1  1  1  2  2  3  1  3  1  3  1  , , , , 
∑ ∏
The expression for Q can be expressed through the product of matrices of size 2 2 × with elements from indexed matrices. Let us write it in more detail 
{ } exp , 0 , 0, exp .
Using the commutation relations (13), we write the expression for
{ } exp , 0 , 0, exp ,
and, using the commutation relations and Formulas (6), (7), (11), we get
In the same way, we obtain the following expression for 
and it, to within a similarity transformation, coincides with the RTM of the two-dimensional Ising model on a triangular lattice [6] .
3) For the parameters i K , which take the values 2 0 Neither of these models exists for an exact solution with H not equal to zero. In such cases, the necessary information on the behavior of macro-characteristics of the model can give a numerical analysis. And the links between one-dimensional and multidimensional models can be used to solve problems in studies of various models [7] [8]. In the iterative method, the rate of convergence to the limit is significantly influenced by the value of the PEV ratio to another higher absolute value of its own value. Calculations showed [6] that this ratio reaches its minimum value near points that in the limit as M tends to infinity they tend to singular points of the model. Thus, the study of one-dimensional models can give an idea of a pattern of the arrangement of singular lines in the corresponding multidimensional models. It should be noted that the study of one-dimensional models is interesting also for and since their free energy is determined by the PEV of a matrix of finite size, their thermodynamic properties can in principle be investigated by numerical methods with the required accuracy.
